Abstract 32
We report Si-isotopic compositions of 75 sedimentologically and petrographically 33 characterized chert samples with ages ranging from ~2600 to 750 Ma using multi-34 collector inductively coupled plasma mass spectrometry. δ 1983) and the 1400-1500 Ma Billyakh Group, northern Siberia (Sergeev et al., 1995) . 161 Petrographic similarities among all younger Proterozoic samples and their common 162 preservation of microfossils suggest that all of these samples are similar in depositional 163 setting, timing of formation, and mode of emplacement. 164
ANALYTICAL METHODS 174
In addition to the above-mentioned chert samples, three inter-laboratory Si 165 isotope ratio standards IRMM-018, Diatomite, and Big Batch (Reynolds et al., 2007) , two 166 in-house pure silicon standards from Alfa Aesar (Harvard-AA-Si) and High Purity 167
Standards (Harvard-HPS-Si) as well as terrestrial mantle-derived igneous rocks from 168 different tectonic settings including USGS standards BCR-1 (Columbia River basalt, 169
Bridal Veil Flow Quarry) and BHVO-1 (basalt from Halemaumau, Hawaii) were also 170 analyzed during this study. The results for the standards and silicate igneous rocks and 171 minerals have been reported elsewhere (Chakrabarti and Jacobsen, 2010) . 172
175
Hand specimen-sized samples (~ 2 cubic inch) were coarsely crushed using a rock 176 hammer. After crushing, rock chips were visually inspected for surface alteration and 177 stains. Centimeter-size rock chips were cleaned with water in an ultrasonic bath, air-dried 178 and subsequently crushed using an alumina mortar and pestle. Relatively large quantities 179 of rock chips (~0.5-1 gm) were crushed to powder to obtain a homogeneous 180 representation of each sample. For isotopic analysis, ~5 mg of rock powder was 181 dissolved. 182
For this study, a HF acid-free dissolution technique was used, similar to publishedsodium hydroxide (NaOH) and 50 µl of 18 MΩ water in 5 ml in-house made Teflon 186 containers which were tightly placed in custom-made stainless steel jackets and heated to 187 ~200 0 C in an oven for 72 hours. After dissolution, samples were transferred in ~100 ml 188 of 0.05N HNO 3 . Si was separated by ion-exchange chromatography using 2ml of the 189
Bio-Rad 50W-x12 (200-400 mesh, H + form) cation exchange resin (Georg et al., 2006b) . 190
Si was eluted with 4-6 ml water and the Si yield was >99% for all samples. 191
Si isotopes (masses 28, 29 and 30) were analyzed using a GV IsoProbe-P Multi-192
Collector Inductively Coupled Plasma Mass Spectrometer (MC-ICPMS) at Harvard 193 University in high resolution mode with a resolving power (R power , 5%-95% ) (Weyer and 194 Schwieters, 2003) of 5000 and using an optimized proportion of H 2 , He and Ar in the 195 collision cell of the IsoProbe-P as described previously in Chakrabarti and Jacobsen 196 (2010 30, respectively, and did not observe any interference on mass 28. All our samples and 198 standards lie on a mass-dependent fractionation line which indicates that using high-199 resolution slits and collision cell gases, we were able to resolve all the potential isobaric 200 interferences on the three isotopes of Si (see Chakrabarti and Jacobsen, 2010 for details). 201
A sample-standard bracketing technique using NBS28 as the standard was used Sample and standard solutions were introduced into the plasma using a spray 209 chamber with heating and cooling options (APEX-IR, from Elemental Scientific Inc.) 210 attached with a self-aspirating Teflon nebulizer (ESI) with an uptake rate of 100 µl/ 211 minute. Si isotope ratio measurements were done in static mode involving a defocused ( to correct 202 for instrumental mass fractionation. NBS28, a pure quartz sand, was also dissolved and 203 processed through chemistry in the same way as the samples. For all samples and the 204 bracketing standard, we ran 5 ppm solutions which resulted in a ~4 volt signal on mass 205 28. Si concentration of the bracketing standard and sample was matched to within 10%. 
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Our Si isotopic data for the chert samples are listed in Table 1 (Table  252 2) as well as groundwater fluxes (Georg et al., 2009) (Siever, 1991; Siever, 1992) . Some silica must have been 312 incorporated into clays formed authigenically within sediments (e.g., Tosca et al., 2010). 313
Much, however, left the oceans as precipitates during evaporation of seawater and is 314 preserved primarily as early diagenetic cherts in shallow water carbonate successions 315 (Siever, 1992) . Both chert precipitation and clay formation are accompanied by Si 316 isotopic fractionation, and so both processes should have led to enrichment of heavier Si 317 isotopes in ambient seawater. BIF peritidal cherts, even in the same basin (Fig. 2, 3 (Table  506 2). Using the above parameters, the entire range in δ
30
Si in the Spitsbergen cherts (~3‰) 507 can be explained by a Rayleigh-type isotope fractionation with f ranging from 1 to 0.2. 508
Fractionations are much smaller for the equilibrium/closed-system scenario. The δ
We also consider the effect of early-diagenesis on the Si isotopic composition of 513 amorphous siliceous precipitates as some of our samples show indications of later 514 diagenetic modification. As discussed in Section 5.2, transformation from amorphous 515 opal-A to micro-crystalline quartz involves dissolution and reprecipitation which is 516 expected to be accompanied by Si isotope fractionation, although there is no convincing 517 evidence thus far for such an effect. Nevertheless, it has been observed that dissolution of 518 biogenic opal in seawater releases light isotopes of Si (δ Si 509 range in cherts at any instant of time could be explained by a similar mechanism. Thus 510 we interpret the large range of values in the peritidal cherts as being due to fractional 511 crystallization of the silicifying fluid that replaced the initial limestones with cherts. The decreasing δ
Si in younger 609
cherts, which is in contrast to the observed trend. 610 30 Si trend in cherts since 1.5 Ga ago continues into the 611 Phanerozoic, even though the marine silica cycle changed drastically in the Phanerozoic 612 due to evolution of silica secreting organisms, which preferentially take up the lighterthat of cherts precipitating from it should have been higher in the Phanerozoic than what 615 is observed (Fig 2) . This suggests that abiotic mechanisms, similar to the ones discussed 616 above, may be the dominant drivers of the Si isotopic composition of the seawater over 617 time. 
